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j) iUletal corrosion inhibiting compositions. 



f} The corrosion of metal suriiaces is reduced or inhibited by treating the surfeces with a mixture of an 
aldehyde and an antimony or bismuth compound. The aldehyde has the fomiula 

R,C(R2)=C(R3)-CHO 
where Ri is an aliphatic C3 to C12 group or an aryl group ; 
R2 is M, an aliphatic C3 to C12 group, or an aryl group ; and 
R3 Is H, an aliphatic to C5 group, or an aryl group ; or 

any of R,, R^ and R3 is another atom or group which does not adversely affect the corrosion inhibition 
properties of the aldehyde. PrefBrred aldehydes are cinnamaldehyde and its derivatives. 
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This invention relates generally to metal corrosion Inhibiting compositions. 

The metal surfaces of tubular goods, heat exchangers, pumps and a variety of other equipment are often 
contacted by corrosive fluids, e.g. aqueous acids, water vapour in the presence of air or oxygen, and other 
corrosive fluids. For example, in the stimulation of oil and/or gas wells, aqueous solutions containing acids and 
other corrosive compounds are commonly utilized. When such fluids contact the metal surfeces of pumps, cas- 
ing, tubing and the like, the metal surfaces can be substantially corroded. Also, corrosive fluids are often pro- 
duced from subterranean formations, e.g. water in association with acid gases such as carbon dioxide and 
hydrogen sulfide. The produced fluids can cause corrosion damage to metal surfaces in production and proc- 
essing equipment. 

While a variety of corrosion Inhibiting compositions and methods have heretofore been developed and 
used, there is a continuing need for improved corrosion inhibiting compositions and methods which are effec- 
tive at high temperature and pressure conditions, are relatively Inexpensive and provide residual protection for 
extended periods of time. We have now devised some improved corrosion inhibiting compositions by which 
the needs can be met. 

The corrosion Inhibiting compositions of this invention are basically comprised of one or more aldehydes 
and an antimony or bismuth compound or any mbdure of two or more such compounds. 
Suitable aldehydes are those having the general formula: 

R? R3 H 
Rl-C = C - C = 0 

wherein represents a substituent which does not adversely affect the corrosion Inhibition properties of said 
aldehyde, a saturated or unsaturated aliphatic hydrocarbon group containing from about 3 to about 12 carbon 
atoms which is unsubstituted or which contains one or more substituents which do not adversely affect the 
corrosion inhibition properties of said aldehyde or an aryl group which Is unsubstituted or which contains one 
or more substituents which do not adversely affect the corrosion inhibition properties of said aldehyde, 

Rz represents hydrogen, a substituent which does not adversely affect the corrosion inhibition properties 
of said aldehyde, a saturated or unsaturated aliphatic hydrocarbon group containing fi-om about 3 to about 12 
carbon atoms which is unsubstituted or which contains one or more substituents which do not adversely affect 
the corrosion inhibition properties of said aldehyde or an aryl group which is unsubstituted or which contains 
one or more substituents which do not adversely affect the corrosion inhibition properties of said aldehyde, 
and 

R3 represents hydrogen, a substituent which does not adversely affect the corrosion Inhibition properties 
of said aldehyde, a saturated or unsaturated aliphatic hydrocarbon group containing from about 1 to about 5 
carbon atoms which is unsubstltajted or which contains one or more substituents which do not advereeiy affect 
the corrosion inhibition properties of said aldehyde or an aryl group which Is unsubstituted or which contains 
one or more substituents which do not adversely affect the corrostan inhibition properties of said aldehyde, 
wherein the total number of carbon atoms in R,, R^, and R3 is in the range of firom 1 to about 16. 

The corrosion inhibiting compositions can be dispersed or dissolved in aqueous carrier liquids. Upon con- 
tacting metal surfaces, the compositions form protective coatings thereon whereby the corrosion of the metal 
surfoces is thereafter strongly inhibited. The compositions can include, as an additional component, a qua- 
ternary ammonium compound, and various other components such as solvents, dispersing agents and the like 
can be utilized. 

The methods of the invention basically cwnprise contacting one or more metal surfaces with a corrosion 
inhibiting composition of this invention whereby the corrosion of the surfaces Is Inhibited. 

The compositions of this inventbn which form corrosion inhibiting coatings on metal surfaces when con- 
tacted therewith are comprised of one or more metal surface coating aldehydes combined with a metal com- 
pound selected from the group consisting of antimony compounds, bismuth compounds and mbctures of such 
compounds. The antimony and/or bismuth metals enhance the corrosion inhibition produced by the aldehydes. 
The compositbns can be uUllzed directly to contact, coat and protect metal surfeces or they can be dissolved 
ordlspersed in aqueous liquid carriers. The compositions, orsoluttons ordisperelons thereof in aqueous liquids 
are brought into contact with metal surfaces to be protected at temperatures and for periods of time sufficient 
to form protective coatings on the metal surfaces. 

A variety of metals can be protected from corrosion vifhen contacted with corrosive fluids in accordance 
with this invention. Examples of such metals are ferrous metals, low alloy metals (e.g. N-80 grade), stainless 
steel, {e.g. 13Cr), copper alloys, brass, nickel alloys, duplex stainless steel alloys and the like. The composi- 
tions and methods of this invention are particularly suitable for protecting metal surfaces of tubular goods, mix.- 
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ing tanks, pumps, conduits and other equipment used in association with processes for producing or enhancing 
the production of hydrocarbons from subterranean formations. The invention Is particularly applicable to the 
protection of ferrous metal surfaces when in contact with acids, e.g. corrosive acids such as hydrochloric acid, 
nitric acid, sulfuric acid, etc. 

5 Among the Ri, R2 and R3 groups which do not adversely effect the corrosion inhibition properties of the 
aldehyde are, for example, alky! groups containing from about 1 to 4 carbon atoms, alkoxy groups containing 
liFom about 1 to 4 carbon atoms, halides, hydroxy! groups, dialkylamino groups and hydrocarbon groups con- 
taining sulfur or nitrogen atoms. 

Examples of suiteble aldehydes as defined above are 2-hexene aidehyde, 2-heptene aldehyde, 2-octene 

10 aldehyde, 2-nonene aldehyde, 2,4-hexadiene aldehyde, 2,4-heptadiene aldehyde, 2,4-decadiene aldehyde, 
cinnamaldehyde, dicinnamaldehyde, hydroxycinnannaidehyde, methylcinnamaldehyde, methoxycinnamalde- 
hyde, nitrocinnamaldehyde, trimethylammoniumcinnamaldehyde sulfate, chlorocinnamaldehyde, a-nonylide- 
nebenzeneacetaldehyde and the like. The trans forms of the aldehydes are generally preferred. Of the fore- 
going aldehydes, cinnamaldehyde, hydroxycinnamaidehyhde and methoxycinnamaldehyde are preferred, 

IS with cinnamaldehyde being the most preferred. 

The metal compound component of the corrosion inhibiting compositions is comprised of antimony com- 
pounds, bismuth compounds and mbctures of such compounds. Examples of antimony compounds whksh can 
be utilized in the compositions are antimony oxides such as antimony trioxide, tetraoxide and pentaoxkle, an- 
timony halides such as antimony chloride and antimony fluoride, antimony tartrate, antimony citrate, alkali met- 

20 al salts of antimony tartrate and citrate, alkali metal salts of pyroantimonate, antimony adducts of ethylene gly- 
col and other similar antimony compounds. Preferably, the antimony compound or compounds employed are 
selected from the group consisting of antimony oxides, antimony halides and antimony adducts of ethylene 
glycol. Most preferably, the antimony compound is an antimony adduct of ethylene glycol. 

Examples of bismuth compounds that can be employed include bismuth oxides such as bismuth trioxMe, 

25 tetraoxide and pentaoxide, bismuth halides, bismuth tartrate, bismuth citrate, alkali metal salts of bismuth tar- 
trate and citrate, bismuth oxyhalogens and other similar bismuth compounds. Preferred bismuth compounds 
are bismuth oxides and halides with the most preferred bismuth compounds being bismuth oxides. 

The aldehyde and metal components in a corrosion inhibiting composition of this invention are generally 
present in the composition in a weight ratio of aldehyde(s) to metal compound(s) in the range of from about 

30 10:1 to about 1:15. IWost preferably, the aldehyde and metal compound components are present in a weight 
ratio of about 1:1. 

A quaternary ammonium compound can optionally be included in the corrosion inhibiting compositions in 
that the presence of the quaternary ammonium compound can increase the level of inhibition of corroston ach- 
ieved by the compositions In certain applteattons. Examples of quatBrnary ammonium compounds that can 

35 be used are aromatic quaternary compounds such as alkylpyridine-N-methyl chlorkle, ail^pyridine-N-benzyi 
chloride, alkylquinoline-N-benzyl chloride, alkyllsoqulnoline quaternary compounds, benzoquinollne quatern- 
ary compounds, chloromethylnaphthalene quaternary compounds such as chloromethylnaphthyl quinolinlum 
chloride and mixtures of the above compounds. The alkyi group associated with the pyridine compounds can 
contain from 1 to about 6 carbon atoms and the alkyi groups associated with the guinoline compounds can 

40 contain from 1 to about 8 carbon atoms. When included, the quaternary ammonium compound is present in 
the corrosion inhibiting composition in a weight ratk> to the aldehyde therein in the range of from about 1:10 
to about 1 0:1 , preferably a weight ratio of about 2:1 . 

In most applications, it is advantegeous to combine the corrosion inhibiting compositions of this invention 
with aqueous liquid carriers. The aqueous liqukls preferably have a pH In the range of from about 1 to about 

45 4, but they can be any aqueous solution whtoh does not adversely react with the componente of the corroston 
inhibiting composltton used. In formation acidcing and acid cleaning applications, the aqueous liquid carrier 
is generally an aqueous acid solution comprising water and one or more strong mineral acids such as hydro- 
chloric acid. 

It Is generally advantageous to combine additional compounds with the aqueous liquid-corrosion inhibiting 
50 composition mixture. That is, optional componente such as dispersing agente, aromatic hydrocarbons having 
high oil wetting characteristics, solvente, other surfectente and mbdures thereof can be employed. Such addi- 
tives can broaden the utility of the corrosion inhibiting compositions, enhance the effectiveness of the com- 
positions and/or facilitete the use thereof. 

Aromatic hydrocartions having high oil wetting characteristics can increase the degree of inhibition of cor- 
es rosion achieved by the inventive compositions in certein applications. Substentiaiiy any aromatic hydrocartion 
compound that exhibite high oil-wetting characteristics can be employed. Examples Include xylenes, saturated 
biphenyl-xylene mixtures, heavy aromatic naphtha, tetialene, tefrahydroquinoline, tetrahydronaphthalene and 
the like. 
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A solvent such as an alkyi alcohol, glycol or mixtures thereof can be added to the corrosion inhibiting conv 
positions to assist the maintenance of the components of the compositions in homogenous mixtures. Examples 
of alkyI alcohols and glycols that can be used include methyl alcohol, ethyl alcohol, propyl alcohol, isopropyl 
alcohol, ethylene glycol, propylene glycol and the like. Preferably, the alkyi alcohol and/or glycol is employed 
5 in an amount no greater than that which is suff teient to maintain the components as a homogenous admixture. 

One or more dispeising surfactants can be included in the aqueous liquid carrier containing a corrosion 
Inhibiting composition of this Invention to facilitate the dispersion of the corrosion Inhibiting composition in the 
aqueous liquid. Due to their inert nature, non-ionic surfactants are preferred. Examples of such surfectants 
Include ethoxylated oleates, tall oils and ethoxylated fetty acids. Ethoxylated alcohols such as octylphenol, 
10 nonylphenoi, tridecylphenol and the like, ethoxylated with from about 8 to about 20 moles of ethylene oxide 
per mole are preferred. 

in preparing the corrosion inhibiting compositions of this invention, the aldehyde and antimony and/or bis- 
muth compound components utilized are mbced In a weight ratk) of aldehyde to metal compound in the range 
of firom about 10:1 to about 1:15. If a quaternary ammonium compound is utilized, e.g., chloromethylnaphthal 
15 quinolinium chloride, it is combined with the aldehyde-metal compound mixture in a weight ratio to the aldehyde 
component in the range of from about 1:10 to about 10:1. As menttoned above, other components such as 
solvents, surfactants and the like can be Included in the corrosion inhibiting compositions as required in ap- 
propriate amounts. 

When the corrosion inhibiting compositbn of this Inventton is combined with an aqueous Ik^uld carrier, it 
20 is mixed therewith in an amount in the range of from about 0.1% to about 3%, more preferably in the range of 
firom about 0.4% to about 2% by weight based on the total weight of aqueous liquM carrier and corrosion In- 
hibiting composition. As will be understood by those skilled in the art, the particular quantity of corrosion in- 
hibiting composition used in an aqueous liquid carrier depends upon the degree of inhibition of corrosion de- 
sired for the particular application, the nature of the liquid carrier, the temperature at which the contact is car- 
25 ried out and other known factors. Generally, however, little additional benefit is gained by using greater than 
about 3% by weight of the corrosion Inhibiting composition in the aqueous liquid. The corrosion inhibiting com- 
positions and the aqueous solutions ordispersions thereof can be prepared utilizing conventional mixing equip- 
ment 

If an aromatic hydrocarbon compound is employed, it is preferably added to the inhibitor composition in 
30 an amount in the range of from about 0.5% to about40% by weight of the aqueous liquid and corrosion inhibiting 
composition. When a dispersing agent is employed for dispersing the corrosion inhibiting composition compo- 
nents and other additives in the aqueous liquid, it is preferably added to the inhibitor composition in an amount 
in the range of from about 1 % to about 20% by weight of the corrosion inhibiting composition. 

The methods of this invention basically comprise the steps of contacting a metal surfece with a corrosion 
35 inhibiting compositton described above at a temperature and for a time period sufficient to form a protective 
coating on the metal surfece and Inhibit the corrosion thereof. The metal surfece can be contacted with a cor- 
rosion inhibiting composition of this Inventton in any manner that results in the formation of a surface deposit 
of the composition on the metal. For example, the metal surface can be contacted with the composition by 
immersing the metal surface in the composition or by flowing the composition across the surface. As men- 
40 tioned above, the corrosion inhibiting compositions of this invention are usually dissolved or dispersed in an 
aqueous liquid carrier, and the aqueous liquid-corrosion inhibiting compositton combination is brought into con- 
tact with the metal surface at a temperature and fora time pertod suff icientlo form a protective coating thereon. 

A metal surface to be protected is preferably contacted with a corrosion inhibiting composition of this in- 
vention for a time period ranging from about 1 5 minutes to over several hours at elevated temperatures. When 
45 the corrosion inhibiting composition Is dissolved or dispersed in an aqueous liquid, a satisfectory protective 
coating is generally formed by flowing the aqueous liqukl-corrosion Inhibiting compositbn combination over 
the metal surface to be protected for a time period in the range of from about Va to about 48 hours. 

The temperature at which the metal surface is contacted with the coating composition can range from am- 
bient temperature to about 500°F and higher. Preferably, the temperature at which the metal surface is con- 
so tacted with the corrosion Inhibiting composition is in the range of from about 240°F to about 450°F. 

The methods of this Invention can be utilized to protect metal surfaces of hjbular goods and other equip- 
ment associated with wells during toeatments of subterranean formations with aqueous acid solutions to pro- 
vide corrosion protection to the tubular goods and equipment during and subsequent to the treataments. In such 
an application, the aqueous liquid In which the corrosion inhibiting composition Is dissolved or dispersed can 
55 be the acidizing treabnent solutbn, e.g., a 1 5% by weight aqueous hydrochloric acid solution. The acid solution 
containing the composition is generally pumped through tubular goods disposed in the well bore and introduced 
into the subterranean formation to be acidized. The corrosion inhibiting composition in the acid solution forms 
a uniform, non-porous coating on the metal surfaces of the tubular goods and other metal equipment which 
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it contacts thereby inhibiting the corrosion of the tubular goods during the acid treatment. The injected acid 
solution dissolves soluble materials within the subterranean formation whereby at least a portion of the acid 
in the solution is neutralized. The solutton is then produced back by way of the tubular goods in the well bore 
for removal at the surface. The protective coating on the metal surfaces provided by the corrosion inhibiting 
5 compositions of this invention protects the surfaces from corrosion during the treatment as well as afterwards 
when corrosive fluids are produced from the well, e.g., connate water along with carbon dioxide, hydrogen sul- 
fide or the like. 

Thus, the methods and corrosion Inhibiting compositions of this inventton provide uniform non-porous, 
non-corrosive protective coatings on metal surfeces to inhibit or prevent the corrosive effects of corrosive f lu- 
10 Ids in contact therewith. The specific aldehyde and antbnony or bismuth compound(s) forming the corrosion 
Inhibiting compositions synergistically function together to substantially reduce corroston of metal surfaces. 
The corrosion inhibiting coatings formed on the metal surfaces adhere thereto for relatively long periods of 
time and protect the metal surfaces against attack by a variety of corrosive fluids. 

In order to further Illustrate the corrosion inhibiting compositions and methods of this Invention, the fol- 
15 lowing examples are given. 

Example 1 

Two different aldehyde blends were prepared, the first (Blend No. 1) contained an aldehyde, a quaternary 
20 ammonium compound and a dispersing agent and the second (Blend No. 2) conteined an aldehyde and a dis- 
persing agent only. 2% by volume amounts of the blends were added to test samples of an aqueous 15% by 
weight hydrochlorto acid solution. Antimony compounds were then added to some of the test samples in various 
amounts. The test samples with and without antimony compounds were tested to determine the corrosion loss- 
es of various metals in contact therewith at 300<>F for 2 hours. That Is, metal corrosion coupons were weighed 
25 and placed in the samples which were then maintained at SOOT for 2 hours under a 600 psig overpressure. 
At the end of 2 hours, the coupons were removed from the samples, weighed and the corrosion losses of the 
coupons in pounds per square foot were determined. The results of these tests are set forth in Table I below. 
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TABLE I 

Corrosion Inhibiting Composition Tests 




AUebyde Quateniuy in And in Acid Coupon Comsion 

Bkad Ammonium Diqiening Solution, % Solution. % Metal Loss, 

No. Aldehyde' Compound' Agent' by Volume By Volume Type lb/ft' 



NSO'Sted 0.02S 

NSOSted 0.004 

NSOSled 0.141 

NSOStocl 0.011 

13Ci« 0.063 

13Cr 0.01S 

13Cr 0.39S 

13Cr 0.008 

AF-22' 0.539 

AF-22 0.007 

AF-22 0.673 

AF-22 0.012 



' Cinnamaldchyde 

' Mixture of 60% by weight chloromethybupbthyl quinolinium chloride and 40% by weight isopropyl alcohol. 

' Nonylphenol ethoxylated with 20 moles clhylenB oxide per mole. 

* 17% by weight antimony in propylene glycol. 

^ N80 steel is a low grade tubular steel. 

' 13Cr is 13% chromium martensitic sted. 

' AF-22 is 22% chnmK>-S% nickel duplex steel. 



From Table I it can be seen that the corrosion Inhibiting compositions of the present Invention, i.e., those 
containing aldehyde and antimony produced excellent corrosion Inhibition of the metals tested. 

Example 2 

Additional aldehyde containing or reaction blends were prepared as follows. The condensation reaction 
product of acetophenone, cinnamaldehyde, formaldehyde and thiourea was prepared by reacting the foregoing 
components in the presence of hydrochloric acid under reflux conditions. The condensation reaction product 
produced was combined with about 17% by weight (of the resulting blend) of a dispersing agent comprised of 
nonylphenol ethoxylated with about 20 moles of ethylene oxide per mole. The reaction product-dlspersant 
blend was designated Blend No. 1. Blend No. 2 was formed by adding a quaternary ammonium compound, 
i.e., chloromethylnaphthal quinolinium chloride, to a quantity of Blend No. 1 In an amount of about 40% by 
weight of the resulting three component blend. Blend No. 3 was prepared by mixing cinnamaldehyde with a 
quaternary ammonium compound, i.e., chloromethylnaphthal quinolinium chloride and a dispersing agent, i.e., 
nonylphenol ethoxylated with 20 moles of ethylene oxide per mole. The quaternary ammonium compound was 
present in Blend No. 3 in an amount of about 40% by weight, and the dispersing agent was present in an amount 
of about 20% by weight based on the weight of all the components in the blend. Blend No. 4 was formed by 
mixing cinnamaldehyde with a dispersant, i.e., nonylphenol ethoxylated with 20 moles of ethylene oxide per 
mole. The amount of the dispersant in Blend No. 4 was about 17% by weight of the blend. 

Various quantities of a bismuth compound, i.e., bismuth trioxide, were added to some of the blends, and 
the blends with and without bismuth compound were added to aqueous 15% by weight hydrochloric acid sol- 
utbn samples and tested to determine the corrosion loss In pounds persquare foot of various metals In contact 
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therewith in accordance with the procedure described in Exampie 1 above. The resuits of these tests are set 
forth in Table II beiow. 



TABLED 

Corrosion I nhibiting Composition Tests 



Corrosion Loss, lb/ft' 



O.B mMole of 4 mMoles of 

Concentration Compound Bismuth Conqwund^ Bismuth Compound^ 

' in Acid Coupon Preseotin Present per Present per 

Solutim, X Metal Acid Liter of Uterof 

by Volume Type Solution Acid Soluticm Acid Solution 



NgO' Steel 0.078 

N80 Steel 0.073 

N80 Steel O.OZS 

N80 Steel 0.037 



0.008 
0.006 
0.002 
0.004 



25 



2 


13Ci^ 


0.129 


0.319 


0.637 


2 


13Cr 


0.082 


0.254 


0.014 


2 


13Cr 


0,063 


0.010 


0.004 


2 


13Cr 


0.112 


0.347 


0.011 


2 


AF-22' 


0.758 


0.718 


0.696 


2 


AF-22 


0.496 


0.046 


0.024 


2 


AF-22 


0.539 


0.083 


0.008 


2 


AF-22 


0.723 


0.692 


0.006 



' Bismnth Trioxide 

^ N80 Steel is a low grade tubular steel. 
' 13Cr is 13% chromium martensitic steel. 
' AF-22 is 22% chnime-S% nickel duplex steel. 

From Table II it can again be seen that the corrosion inhibiting compositions of the present Invention 
(Blends Nos. 3 and 4 with bismuth) provide excellent corrosion inhibition. 



1. A composition for reducing or inhibiting the corrosion of melal surfeces, which composition comprises an 
aldehyde having the general formula: 




wherein R, represents a saturated or unsaturated, substituted or unsubstituted, aliphatic hydrocarbon 
group containing from 3 to 12 carbon atoms; or a substituted or unsubstituted aryl group; or any other 
atom or group which does not adversely affect the corrosion inhibition properties of said aldehyde; 

Rj represents hydrogen; a saturated or unsaturated, substituted or unsubstituted, aliphatic hydro- 
cart)on group containing from 3 to 12 carbon atoms; a substituted or unsubstituted aryl group; or any other 
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atom or group which does not adversely affect the corrosion inhibition properties of said aldehyde; and 
R3 represents hydrogen; a saturated or unsaturated, substituted or unsubstituted, aliphatic hydro- 
carbon group containing from 1 to 5 carbon atoms; or a substituted or unsubstituted aryl group; or any 
other atom or group which does not adversely affect the corrosion inhibition properties of said aldehyde, 
wherein the total number of carbon atoms in , R2 and R3 is from 1 to 1 6; and a metal compound selected 
from antimony compounds and bismuth compounds, or any mixture of two or more such metal compounds. 

2. A composition according to daim 1 , wherein the weight ratio of said aldehyde to said metai compound is 
from 10:1 to 1:15. 

3. A composition according to daim 1 or 2, wherein the aldehyde is cinnamaidehyde, hydraxydnnamaide- 
hyde or methoxycinnamaidehyde. 

4. A composition according Id daim 1 , 2 or 3, wherein the metal compound is an antimony oxide, an antimony 
haiide, antimony tartrate, antimony citrate, an alkali metal salt of antimony tartrate or of antimony citrate, 
an allcaii metal salt of pyroantimonate, or an antimony adduct of ethylene glycol. 

5. A composition according to daim 1,2,3 or 4, wherein the metal compound is a bismuth oxide, a bismuth 
haiide, bismuth tartrate, bismuth citrate, an ailoii metal salt of bismuth tartrate, bismuth citrate or bismuth 
oxyhalogens. 

6. A composition according to any of daims 1 to 5, which further comprises a quaternary ammonium com- 
pound in an amount such that the weight ratio of quaternary ammonium compound to aldehyde is from 

1:10 to 10:1. 

7. A composition according to daim 6, wherein the quaternary ammonium compound Is chioromethyinaph- 
thyl quinolinium chloride. 

8. Acomposition according to any of daims 1 to 7, which further comprises an aqueous liquid carrier in which 
the aldehyde and metal compound are dispersed or dissolved. 

9. A composition according to daim 8, which further comprises a surfactent for fadlitating the dispersion of 
said aldehyde and metel compound in said aqueous liquid carrier. 

10. Acompositton according to daim 9, wherein the surfactant is nonyiphenoi ethoxylated with from 10 to 20 
moles of ethylene oxide per mole. 
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